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Introduction

In 1973, under the general terms of a Scientific and Technical
//

Cooperation agreement which exists between Canada and West Germany, a

delegation-of German experts in Computer-Aided Learning (CAL) visited

Canada. The objectives of the visit included making a preliminary

assessment of the pos-sibilities of -Cbogeration between the two countries

in the field'of CAL. The delegation visited SevenCanadian CAL centres

and held discussionslwith representatives from three other centres. The

v'fit resulted ina fruitful exchange of information and the establish-

4

ment of useful individual contacts. The German delegation recommended

that a reciprocal visit by a Canadian delegation should take place in

order, to better define areas of cooperation and to promote contacts

between CAL .centres. N
With' the cooperation of the E,duaat anal TectinologyBraOh of the?

Department of Communications, and the Ministry of State for Scie and

Technology, the NRC Associate Committee'on- nstructional Technology

organized a visit of a Canadian CAL delegation to-Germany in October
b'

1974. The delegation, whicli as led by Dr. Herbert J. Halle rthiothe

,:54
University of Calgar , vi ite

rd
six centres following an itinerary

.....--7.5)

t

Program of the (ipsie;-al RvpubliC 'of Germany. In addi

gested by the German Government. Each of these centres has a major

roject underway which Is funded-Under the Data P9cessing. Support

"1
ion to the projects

these centres which are described in detail inth s report, CAL work

been. or is being funded'undethis program includes the

5



following; (Ins
4
ti

5 -

to of TeChnology, Aachen (computer 1 n uage evelapment

and initially some hardware development); Nixdorf (production of.J1 system
?

called BAKKALAUREUS, which included slide projection and audio presen-
,----... ---

tation bilt was limited's-to multiple- choice responses); Siemens (deVelopment

of LIDIA, implementation of PLANIT, development of programs for test

generation, development of a data bank system for use by school adminis-

trations); BTZ, Weisbaden (development of a specialized languager to

teach computer programming, a computer managed instruction project

conderned with teaching mathematics to physics students); Friedrich -
\

Wilhelm University of The Rhineland, Bonn:(inves gation of medical

instruction using the computer);,_Justus Univirsity, Giessen (use

of CAL to teach economics). In;addition these, a n ber ofprojects

are underway related to the development of softw re for a plications in
4

the area of school administration: Detailed information and the names

of contacts for specific projecis can be obtained from Herr Lindner;

-Institut fiir Bildungsinformatik Vorstand; Ratetibaustr. 69-71; 4790

Paderborn, Pobtfach 467; West Germany.

The Data Processing Support P gram

Major support ts_being prdVided for computer development and

applications in (he Federal Republic of Germany through a coordinated

program,which has been underway since 1967. This program is being
\---m- ,,,,;-,

carried out by the Federal Ministry for Reseat:ch and Technology and
V

involves cooperation with governments of "the states (1,nder), with i

/".

--industry, and with educational and research institutions. The Second ,
,

,:-.,-

( 4"
\

3
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4.

Data PtdceS'sing Support Program which covers the period 1971-1975 has

the following general objectives:

increased and broader use of data processing in business and science

rationalization and increased efficiency of computer use in govekn-
.

mnt internal administrative services ,and setvic s to the pablic;

- development of basic computer capabilities' in areas such as computer

science, communications, engineering, etc.;

creation of a well-balanced competitive situation for the German

'computer industry in European and world markets.

Within the current program, special emphasis is placed on education,,

particularly the education of data processing personnel. At the university

level, research and development are promoted in the fundamentals of computer

science as well as in the area of specific computer applications in various

university departments. The integration of the computer in research and

teaching is prompted by the prciision of sufficient and easily accessible

\
computer capacity.-

The underlying objeCtive of the promotion of research and develop-

merit projects is to develop the capability necessary to successfUlly exploit

the computer in both public and non-public fields. Specific areas receiving

'support are:
4

omputer-aided information, control and decision systems;

omptiter applicatiiops in the field of education;

data processing in medicine;

computer-aided development And design;

pross control systems.

7
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i . ,

1 :1% The program is alsto concerned with,promoting the development of
.../

f ..
r

Standard software packages and providing guidelines for the acquisition
.

. . ,

of computing equipment 'to ensure a reasonable degree of standardization.
. L .

. . l

Another significant aspect of the'program lithe subsidization of

industrial research in those areas whichre cons1de ed vital to the

MO

competitiveness of computer companies.

,Expenditures under the program for the period 1971-1973 have

been approximately 966 Million DM (368 million Dollars), br- oken down as

follows:

0
Data processing applications Q20 K 10

6
DM

University and training
.

184 .

N.* Computer systems and technology
.

... Ii .

500 /

/l

GMD (Institute for Mathematics and,Date Processing) ' 62'

A detailed summary of expenditures for the first and second

data processing support programs can be found in Donth (1974).

Program Administration

\ The program is administered through "project-carriers,"

institutions which are responsible for specific areas of the program.

Each of' hese institutions has a demonstrated capabi -17ty.an thc,area for

which i i8 responsible and has related in-house-projects underway. For

-

example FEoLL (Research and-Development Centre for Substantiated

Teachi.g and Learning Methods) is the project carrier.in the field of

date rocessing applications in education.

i\

41
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Projects, which may be undertaken by industry, government

departments,giyersities or other educational institutions, are

discussed with the project carrier and a proposal is submitted to,the

ministry. Upon approval, funds allocated to a project are transferred

to the project, carrier which is responSible for the direct administration

of the project, including. technical review.

Project proposals may come, to tte project carrier from outside

agencies, or they. may be solicited by the project carrier. Through the

program i is:possible to support projects which are undertaken, jointly,

by indusiry, and university, for example.

The use of institutions as project carriers, in which related

work is underway, provides the necessary technical expertise to assess

project proposals and avoids unnecessary proliferation of bureaucracy,

. but it can result in conflicts of interest when project proposals are

submitted by the institution which is also the project carkier. To avoid

\-\

such conflict, ttie project carrier'function is.operated as a separate

unit in the institution and when prosals come from within,.they'are

processed in the normal ay_yrpob.4appbrval of the project by thp Ministry,

however, Tunds are- transferred Orectly to the 'institution, not to tha

projectcarrier. Thus the project carrier is not called upon to monitor

projects within its own institution.

Com Applications in Education

any, education is the prerogative of the states or Dgndei.'

Regpopsib4lity for the promotion of scientific research and deverdpment

4
o
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is within the area of espons e federal government.

amendment to the constitution in 1969 pe central government

and state governments to'cooperate in the planning ducation.

, - As a result of this political structure, within the data
.. --------

'processing progi-a the central government's direct promotion of research.

, and development 'related to education must be concernedAlth the chnical

aspec& Any implementation must be carried out by local ernmenxs

but there can be cooperation with the central government if desired.
\

In the specific field of.Computer-Aided Learning, the Federal
. .

,Ministry fat Research and TeclinolOgy promote 'research and development

involvidg hardware, software and some courseware necessary to test the

development systems. The Federal Ministry for Education'and Science

participates in the program tts promotes cooperation between the federal

government and the Lander 'o carry out CAL,projects in model schools. It

is the responsibility of the Lgrlder, hawe er, to make the decision
/ k

regarding/the introduction of_CAL-nte the schools. It is-to be noted

that each of the six projects visited, by the delegation was receiving
. - 7 ------

support from both the central and the-local governments.

Expenditure bythe federal government on instructinnal,applications

of the computer under the Program amounfed,to 35 million_DM (13 million

Dollars) in the pefiod 1971-1973. This can be divided into approximately
ti

5 million foradmInistrative and/ planning related applications and

r''
30 million for Com Aided Learning.

The approacb.to CAL within the program seems to emphasize the

applicati-O;)f the computer as'an adjunct to-the teacher. Comparatively'

10
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'Little attention is being given to main line instrliction by, means of the .

computer. Specific areas of CAL which, were singled out as being o . high

importance areproblem solving and simulation-and gaming. The questinh ,
O

of cost-effectiveness of CAL is considered important and is understudy

but it was felt that it not possible to provide all of the ansWerg'to

the cost-effectivenesaquestiot at the present time. Application areas

.

-of CAL have been confined to the formal school,systeniand educational

institutions. Nb industrial training projects have been undertaken as
---/ . .

par a program but it was noted that Luf thaITS --firaa 4; independently
-)

. ' ,
, -

of the program, developed a CAL system utilizing dts computer-based

reservation system,.

- .. .

Gesellschaft fur Mathematik and Datenverarbeitung-mbH (GMD)
-- ----

(Society for Mathematics and Data Processing Limited)
' ,

(.

The GMD was formed in 1968 by the Federal Republic of Germany
,.

and the Land Notth-Rhine-We'stphalia,as a,large scale research instfitition

to car1y out - application- oriented basic research, applied research(and
:

--. '
f ,I.

0development in the field

,

of_data processing. The GMD is divided'
4'

into
.-,9--'-'

,two main parts, the research institution and project-management departMents. i
.'

//
;

The research institution Fs made
,
up of ten institutes plus a

, .

&emputing centre with a, budget for 1974 of-48 million DM. The ins titutes

P7'

siiver the following\fields:

algpairlyEld decision ,systems;

Nks.
mathematics;

-
graphical data proc160ng and structure recOirlition;



s.

.computer and program structures;/

information systems:research;

software technology;,

teleprocessing;

. -

data processing and the law;

information systems;

education'In Infoymatics.

C
5

At,

The cenWuting'centre7of GMD operates-equipment at three locations,

, Donn and Darmstadt) and provides support to the research(BillInghove

and tra ing projectS.of GMD,.and for computing requirements of -the

,

).)

federal government'and the Land North-Rhine-Westphalia.
4

'The institutes undertake research and development work for

government dep-Artments'as well as wOrking closely with universities and

.. 'inAustry. In general, work which is undertaken for other government .

. ---
' '

,

!----.--

2----; 'depa'AMents has 4' high multiplication effect in that the projects have
,,- -

a tlose relafton to the-on-going'in-house research,' I

opics.
.

1 1-

he project .management si

/

f OD handle technicaTmonitpring

of daegEgiessinwprojeets sponsored by the Federa Ministry of Reseirch
h., )

and Technology within industr.§,including evaluatia -of project proposals:
-

Within the Second Data Processing Support Program, is the-project
. -

. c.

carrier for market-oriented research and de ement projects. and

future-oriented development projects. sThe1974budget.for the.project-

nagement activity Of GMD is approximately 180 #11ion DM (68 million

ars). The organiogacional structure of the.GMD is illustrated in --
. ,,,

w

12
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Within GMD, activities involving educational applications of the

computer are the concern of the IpStitute for Education in Informatics.

The institute operates as a college within GMD with two main objectives.

These are to provide for the education Orpublic service personnel in

data processing and to carry out research and development related to

computer education.

Wits educational role, the institute provides courses in

mathematics and computing. The structure of the data processing course

is as follows:

- basic training 4 weeks

common special training' 113 weeks

1. for Data Processing Managers

for System Analysts

3. for psogrammers t

special courses 1-3 weeks

data base management )1g

statistics

teleprocessing

simulation

text manipulation
4

instruction is given in small groups, with a lot of use being made

of the computer and television. Twelve "group-rooms" are available, each

,with a capacity for 6 students and equipped with a computer terminal and

a television monitor connected to a central TV studio in th hool.

Audio feedback from the student rooms to the TV studio is possible. The

1

14
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instructor can lecture and assist students specific group=rooms by direct

out the pr ocess, d cbmputer is used /communication from the studio. Throu
_ \ .

they

r .
.,, .

' ', as the main tool'of instruction. ..
7*

t, An extensive inst uction-priented editing syste
. \ , - .. z
which can'be used effectively at three levels:

as been developed,

ginner, normal programmer,

. .
.

and highly trained-specialist. At the highest level, a sophisticated text
A .

.-
--T-TIFOcessing language is incorporated in the editor tlomparable to SNOBL.

Extensive use is made ofthilacility jn modelling applications.

. Research activities of the institute are divideci. into tree

areas:,

im ovement in use of the computer in education in ge*Ieral;

development of model systems, including, for'example,-modelspf the
. -

r.

mputer for

cure cuterresearch..

'nners, of operating systems, and economic models;

Finch attention is.being given to the use of the computer in

4
simulation and gaming activities. In these activities, the students act

N.
out a scenario and\the computer is used to provide control, to route

4

messages, to resolve dispute's related to r equest conflicts, and to keep

minutes. Protocols are developed to describe the activity and to provide a

solution to =the problem. An example illustrating tie application of this

technique is a study ,of the con`t,roiof-government vehicles in the Bonn area.

On the premise that most gramming languages which are effective

for practical applitations are too compl zN for beginners, a'"Student-

Q
Oriented Language" (SOL) is being developed to introduce students to -

,computer programming. Thetargat characteristics of the languUe are that

0

15
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_it be simple, consist of few element-a-and-support modularity and structured

programming. The language is "ALGOL.influenced" and, while it has,not yet

been tested, the description given'WOuld indicatelOat it will provide a

useful instructional tool for an introduction to programming.

Areas of Possible Cooperation

AV
While direct exchange of CAL materials and programs would be

limited by the language difference, exchange of information regarding

techniques could be of considerable value. Specific activities at GMD Which

would seem to be of interest to Canadian institutions include the method of

using the video display unit as an instructional tool, the techniques for

developing protocols in simulation and gaming, the student-oriented

language for introducing programming, and the methods used .for introducing

members of public service departments tocomputer utilization.

Forschungs and Entwicklungszentrum fUr Objektivierte Lehr und -

Lernverfahren (FEoLL)

(Research and Development' Centre for Substantiated TeachingJand
Learning Methods)

1. Organization

0 4 i,
,

FEoLL, located at Paderborn, is a centre for research and d velop-'t'

7, µ ,!\

4

ti

,
,.........,

ment on methods of learning and teaching involving technology. Essentially,
: i

,

FEoLL carries out fundamental research on th* techniques of programmed

learning, teaching machines, computer-assisted learning and o media.
bV

Development is undertaken also;of computer programs, models are

which can be used in teaching as well as in experiments as part of pil

projects and economixand Sociological analyses related to the utilizatio

of theSe media.

16
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qhi s. ded in 1970, is fiVanced and administered as a

publicly-owned institute by provincial government of North-Rhine-

1:iestphalia. FEoLL employs approxima ly 100 earch worker. For the

most , they .are universit7:7ressors engaged under contrAct for a

period, of fiv years. The annual budget is of the/ order of 2.8 million

dollars and the nagement of FEo L expects thatIthe_federal Ministry

of Educatign,wIlVagree to pay 50% of this, beginning in 1975.

groups:

FEoLL'consists of six institutes and three ceotpa project

- Institute for Educational Computer Science;

- Institute for Educational Cybernetics;

- InstitUte for Educational Science;

Institute for Scientific and Planning Theory;

Institute fq4.Educationa4Administrationr

- Institute for Integrated Media Systems;

'.-- Central Project Group for Media Teaching; r
.0: .

L r

Central Project Group for Media;Sociology;\--,)
( - r1

_----------
- Central-Project Group fOrsDate'Processing in Education.

FEoLL was choservin 1972 as the administrator or "project carrier"

for the use of the computer in education within the framework of the Second

Data Processing Support iogram which is under the direction of, the Federal
-..-

/'Piinistry for Research and Technology. The central project group Of FeoLL
,,/

for data processing` in education has the following functions:
/ iroviey' project proposals from educational organizations and other-

GerMan institutions which deal witch the use of the computer in

n
, .

.

_

e:I cation (both.administratively and pedagogically);

17
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c[ consult specialists ontheAeojepts (including o er groups of FEoLL);

/

presept-the pr ojects along with recommendations !Or fina iitg to the

advisory committee of the Federal Ministry for Research and T chnology;

after approval, manage the financing of these prOjeilis an monitor

technical,prograsg;

solicit And propose specific projects.

The project carrier group of FEo has a staff of five and 1-iAddie-s---

,an annual budget of approximately million for about fifteen projects.

s'

7

(

18

O



'ORGANIZATIONAL STRUCTURE OF FEoLL

Federal Government

Ministry for Research
and Technology

Advisory Committees

Provincial Government ,

Ministry for Science and Repearch,

Directing

PreSideatt--Ministr(for Science
'and Research

\ 1

Members: Ministry for Public
Instruction

Minis t-ry-of Finance

\ FEoLL

Governing Director and Manager: H. Kurt See mann
Dr. M. LansU.Assistant Director:

Project Adminis- Six Inst tutes
Carrier trative Two Proj ct5'

Group Services Groups

Project financing and monitoring
for educational and other
institutions in Germany

2. Description

Pilot projects i the province
of North-Rhine-W stphalia

The limited duration of the visit to FEoLL restricted detailed

study to the work of the Institute for Educational Computer Science,

directed by Dr. Lansky. This Institute is composed_of_faUr departments:

19
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technical systems - Dr. Gensh

mathematical structures and models Dr. 'Tauber

information processing - Ht.Kernell

planning of experiments and evaluation - .Dr, Krause

2.1 Technical Systems

3As it is expected that next year, tea6hitg of computer science

will become a formal part of the secondary curriculum
for.students of 16

0

to 18 years in the province of Nortil-Rhinei-Westphalia,'FEoLL is currently

carrying out preparatory work to this end:

4 development of smaal,-low cost, analog computers for secondary schools.

These computers:.
.\,

11,permit connection to commercial colour television receivers to

display curves and mathematical figures?
-

periit connection to plotters

can include digital programming modalei-lh order to simplify the

programming and to,,exterid their teaching possibilities

. are comgact,.the'smallest
occupying approximately 14 square inches.

,
. , ,

. .

.. development of simple audio visual devices which can be controlled by

computer, such as: 4116.

#

slide projettor'of which the principal element is a-thin disc,

approxibately 10 inches in diameter, on which are placed approxi-
q

MatelY 60 avail slides which can be sel)ecttyely displayed by the
4computer. (A laboratory prototyrie.was 'seen but this was not in

a,

.operation)

20
1.0
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an interface for commercial audio cassettes'4capable of positioning

essages on,the basis of a sequential count. This1000 audio

equipMent o

\
tiona

1

in the laboratory

1

imple technology andlow cost is currently opera-
.

curricul in information.sc e c : in'anticipation of it becoming
fu

467,Wicial course, a secondary level curriculum in information science
/ .

is currently being detailed

teacher education: reaching-machines (BASF model LG 5100) are being

utilized in FEoLL in an experimental manner for the education of

future teachers of information science.

2.2 Structures and Models

this department is currently developing the following computer

programs:
0 4

CUUV (Computer-aided preparation of lessons)

This software is aimed at helping teachers in the preparation of:courses

by producing sequences for the teaching of concepts. Starting

from information previously stored on the Content of the course and a

model giving the differential relationship between learning, unlearning.
\

and the forgetting of concepts, ,' the computer presents questions tb the

......i
\

teacher concerning the relations between the concepts in such a Manner

as to be able to produce.a logical teaching sequence (incorporating,

1

revisions). This software is currently being tested at the comprehensive

school in Garbsen.

21 r
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This program extends the above software, CUUV. Beginning with a

%

teaching strategy selected by the professor, the comptter adapts logical

teaching sequOcesto a pedagogical strategy in order to produce a

complete course. This software is still in the developmental stage.

AVA

This ,computer - managed instruction program is for the education of

future teachers of media. These -'teachers study at home using nateriaL

furnished by FEoLL and can have certain exercises and work corrected

. . /

by the computer through the program AVA. The evuat' on and comments
.

..p..,

,
f are,returned by mail to the stddent.

',,,,

.-,..

t

4

9.

ttLP (Computer-aided strdctuiing of curricula)

This software has the goat f prescribing the w e of a given course

of studies at the universityikAarting from reformation specifying the

pre - requisite for each course.

4

2:3 Other projects
, .

. .

The two o r departments of the inst ute are carrying out several
. , .

small ex.- mental rote is in.the schools of the province on the-applidation°
:

computer science,, speciff4Tly In two technical schools and also" for

dvantaged 'students. These,projects appeared to be at a very early stage.-

3. ,Cooperation

The yisft tO,FEoLL'wasof too short a duration to be able to

1.-c;°"\
specify iu\great detail the mechanisms and objectives of possible col-

..

.

"laboration but some poinfbilities can be identified;

e
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The work Of FEoLL being often very theor icai, no specifiiC
;

j .,.,

. AM
.,',' rAxchange can be identified at the moment concerning cm. courses,,or,xiqf v0

4 .. .R.

courseware in general. The curriculum for the teaching of Compute
. ,

science at the-secondary level, however, might be the object of ini4rma-
.

6 it

tiop exchange bet een Canadian provincial ministries of education a4
the of North-Rhine-Westphalia.

r V

The NRC and other Canadian centres interested in the development

of technical apparatu for CA or for the teaching of computer scillice.

could find some advantage in exchanging information on the'computer-
4t.

controlled audio visual equipbent'amd- on the analog computers,for

7 teaching.
P

-,_

. ----,.....

Finally, exchanges of-information and programs, ma

/'

, 0 r m,

. tx ..-

-0 Canada to Germany, could be considered in the area of comp r networksGermany,
...,

7,

for management and schodl administration through the

.group of FEoLL: 4

Project CLAB at the Integrated-Comp ensive Schoolat Garbsen

4
Organization

e t carrier

Project CLAB (acronym,Vdr "Coputers-Solve Problems of Education)

at Garbsen is essentially a group of educational research workers and

computer specialis ts working in close collaboration and on Site with
.

.

local teachers at the Garbsdn primary school. The project is still young,
. /

ctehaving started in December 1972. The CLAB group is a part of the Ministry

of Education of the State ofLower'S axony. The computing facility i

Siemens 4004/45 which has a capatityAof128 K bytes of core, '3 disks,
.

4 magnetic tapes, a card reader/punch and 30 display terminals located inr

.

c.

11,



using'mark-sense cards. It is hopA to have DIDAS, a new program for
4s

24

what is called the electronic classroom. Terminals cost aboUt $6,000

S
and have a keyboard connected by a cable to the display' which holds

20 lines of 54 charjcters: Total cost of th.esystem is in the order of

$32,000 per month..
i.

The Ananci -g-6poit from the Lower Saxonia -dovernment for this

1

prOjectis-somewhat higher (66%) than the-support for the balance which

comes from the Federal Minis -in Bonn (34%). The current phase ends
_ --. _

,--

in 1976 but indications are that funds will be forthcoming to allow the

)
t'

,
.

./

project to continue, In addition to maintaining the, system, Zigmens -,

ir
-.:-

developed the `software uncle; contract from the Bonn Government.ry

Descr ion

The project is concerned with the two main branches of informaticg

Q applied to education, namely With administrative problems and comuter-

assisted lea ing.

In regard to administrative applications, the CLAB group is

attempting to:,,,establish a set of compatible programs which might be u,sed

in the nine computer centres In the..qtate. These centres are supported

by the counties and are thereby somewhat 'independent. Both Siemens and

IBM computers are used. To solve the problem Of:machi-ne-independence,

the work is done in the COBOL progra ing Lange but the acceptance of

the administrative programs throughout the state can only be solved by

mutual agreement.
1

The main tasks which have been completed to, date are test surveys
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ti

.1, school mandgement, completed by 1 February 1975. The specific projects

0,
.s

, are complemented-by,,a,broader program in which it is attempted'to see

0

-...,. the educational system in an'ineegrated manner. Bere the main difficulties

I

are anticipated as problems of coordination,'which the grouposip-attempting

./

to solve with the.aiCof a coordinating body. PrOject,CLAB also has the
. . .

.

ubiquitous poblem of trying to'integrate,the computer into the classroom.
. .,

...

----"----

At present there is the tendency to think:of the computer as an adjunct ___--
.: ----

- 40 ', / - '

------

_.-

rat aY than to attempt a full integration. ,

Id CAL the. work is, Primarily remedial. The-ringnage is 1,14A, a

Coursewriter type language for the Siemens-Machine written in assembly

language. ,The programs ( n all) are concerned with obtaining

smallest common:factor a prime number, game playing and drills, certain
2,--

exercises in physics and chemist and problem:.of Tearning English. The

'game playing problems simulate the actual game.

Teachers at other schools teach 24 hours-per week but at,Garbsen

ft is usually. 20' hours. Teachers who write CAL.lessons have 6 to'9 hours

further reduction. The compUter lessons are in use mainly in ihe sciences.

One of the reasons for the emphasis in CAL'at Garbsen is that it

is considered to be a.'pqssible aid to make up for the shortage of teachers.

.

The school is largt., with some 1700 pupils divided into about 60 classes

of 30 students each. 'These are highly agtive children in )a dynamic middle

class environment with all of the associated difficulties and advantages

' which go with 1,arge size and surplus energy. The group considered itself

very definitely as experimental. The participating teachers hope that,

through new teaching aids such as CAS; they may be 'able, to helpSolveat

least some of, their problems.'

25
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Areas of 'Possible Collaboration

'On of thd more definite prospects is in the tea

to

of English

as a second language. This was discussid since thefe also'exist similar

projects in Canada. The experiment atgarbsen, in makin.tefini e

attack on the problemlof cost effectiveness, will be of intere t to most

Canadian groups. The close interaction with teachers pu /grqup in
r

the position_ of having a rather special on -site experien lso, the

administrativejmoAel offers possibilities of exchange the adminis,,

tration field. _The piojects are well documented wh h Makes them easy,
A

barring the language problem to use in 'Ca ada.

Insofar as collaboration re CAI,. mate ials is'concerned, direct

exchange is not feasible unless there is translation, for both machine

and natural language. The technical environments are different but not

/'' .

insuperably so. It should not be too difficult to make prOgrams available.

z
in LIDIA accessible in other similar:CAL langnages.,How extensively this

4

-should be done is another mater; it, seems to be worth looking itita'on

the scale of
A
a small pilot study. tIkclogely elated problem is,ihat LIDIA

1 ,

is used on the Siemens terminal whiChihat the relatively smallscreen.
.1 l" z'

comprising iO lines of 54 Chtractert each. \Thus, the rhythm of-1-,the.

ptogram is different and purely automatic translations from a-protram in
'' , ,i :' .

tIDIA to one -iv (say)..ETL may not be advisable.
L., r

.1

Research Centre for Rehabilitation, PreVe tiori, ana VocationA"Training
part a the Stiftung Rehabilit ion,, H elbdigl. Germany. ''

r .

,t,.

The Stiftung Rehabilitation iA'the 1 gest ins ution in Germany

conderned with the vocationa12-settlpment and A 1 integration of ;the
\

. -

,- -.

-__

\handicapped into thdkommtinity. It Comprises rehabilitation centres,
,) ..
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also residences and a hospital, and research institutes concerned with

various aspects of,rehabilitation.

Research anedevelopment*of computer- assisted learning has been.

underway for some five years. It/is aimed at providing facilities for-
,

.
. S#

,
the basic education and vocational training of the handicapped and is

"14

undertaken at several locations:
\\...._..,

.

, t I

.
&

p./1. 'The BerufsfOrderungswerk is a vocational retraining centre for
/ 1

..-'3"/ 1700 adulta,'located at Heidelberg. It admits handicappedl)ersots, some ''

/ - ''.
. -1,

-

confined to wheelpairp, between the ages of 18 to 59 years, and prov_des-.-----;-----'
. . ,. .

,

4 V-- .'

1
accommodationup to 3 years. Vocational tr in ihg is Offered in 50 ,

.k
(,

different occupations', ranging from.apprenticeships to pre:Nites ionaf

qualificatinn jrainrg.programs'cover business administration; tool

making, ma i e' building, and electronic engineering, data.

processing, building trades, health servie'occupations, architecture, ,
.

. ,

etc. For some professions, including engineering technologist, the
-

. .

examinations may be taken at the Stiftung. i - 1
r

Within this 'organization, the Research Centre for Rehabilitation;

Prevention and Vocational Training employs I00 research workeon the

development of new concepts and modules for teaching and learriing. It
...

has five research groups, of which two, dealing with informatics and

eaucation'respectively, work together in the development of CAt.

2. The Rehabilitation Hospital'near KarlsOitex,60 kilometers from
.0

Heidelberg,' has 30 beds and is being expanded to 625 beds. Terminals

linked by phone line to Heidelbe'rg will be used for vocational training,

alsoeinformation retrieval and documentation.

s' 1

27 ,
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h3. A Residential Comprehensive Sthaol,fora4 aped children at'

-NeckargemUnd, 1% kilometers from Heidelbetg, opened in Sep ember1974.

This includes a kindergarten, e primary and secondary school, and a

,vocational training (centre for schOol graduates. It presentlf has 400

places and will expand to 1000 place's. Students have Multiple handicaps
w

(motor, locaMotio itarning, speech) With associated secondary disabi7,

e--"---"-"---r-- communication, social maladjustment,/etc.).

erminals for CAL will play a central role

liti weak motivation, poor

It is planned that computer t

in the edudation provided by this school.

.v
200 residential4. A Central Institute for Vocational Counseling, w

places, was established in 1973.

5. An Academy for Specialists in Rehabilitation is in the, planning

stages.

Rrch efforts ar directed towards the deVelopMent of self-

,

instructional multi-media systems to assist the development of the dormant

intellectual capacities of the trainees. CAL is envisaged as an integral

part of such systems. The computer is used essentially as an adaptive
14,

teaching machineto provide individualised trainipg*programs and replace

.44..
conventional clessrcom instruction. It is part of an instructional system

, 1 \t i

: \ ' 0
(.\\in which the teacher is relieved of routine workcnthat he has more time

available for student guidance.
. , L

4

Notionally, TV is used, to motivate and to provide information;
. '

computer e

4

mputer programs ar used to give practice; and teachers conduct tutorials:

H ever, lt should be remarked that computer programs which were seen in

N

4
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operation'prdvided more than simple drill and practice: they included

answer processing routines which could branch the student into remedial

lessons incorporating instruction to assist him in overcoming his

difficulties.

Several huhdred CAL. programs have been developed by about 70

different authors and have bceirlcoded by expertsprogrammers. CiA-rently
4

they serve more thah 2000 student . In the,BerufsiOrderungsweik, lesson,

periods are from 8:00 a.m. to 5:00 p.m. and terminals'are used on a

voluntary basis in the evenings until 9:00 p.m.

The subject. areas covered by the CAL programs include mathematics,

economics, finance, engineering, computing, etc! A'loos -leaf folder

' alongside each terminal gives , instructions for using' the computer, to-

gether with a complete listing of programs and a call number and bfief

degcription of each.

Apprmtimately 70% of the programs are orthe drill type, with

some tutorial elements and remedial branching. Howe;.,er, attempts are

now being made' to develop more simulations and games. These include,

for example,simulations'of economic systems,.of the stock market, etc.

Programs Currently in use are mainly instructdr-oontrolled but more

sxudent7controlled programs are(now being writtten. Records are main-

tained of all student' responses, primarily-in order to enable authors

to improve their programs.

In thcipergfsforderungswerk,where 30 terminals are it one room,

one praetor is on duty, to assist students in using the terminals-.and

obtaining progra s.
N

1
,29 *
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Two computer systems are presently used in this project:

1. A Siemens 4004/151 computer, with one drum, five disks andfour

magnetic tapes. Thie machine supports, locally, 33 Siemens video

display terminals which are hardwired; 7 hardwired Tektrbnics video

display terminals; and A teletypes. There are also attached to the

vit machine at the present time, or projeCted for the end of 1974,

another57 terminals to be located remotely at 9 differentsEentres.

Of these, 30 will be in the school at NechargemUnd; others' wilt]. be

0
as far away, as Bremen, Faiderborn, Freiburg and Munich. The principal.

lahguage used on the machine is APL.

2. An IBM 3701155, with 2048 K byte; of core memory, 18 disks, 4.

magnetic' tapes, and other peripherals. Attached-to this michine,'

or to be attached by the end of 1974, are 40 IBM Video display

terminals. Additionally, further 27 40/2741 hardcopy term aliare,

to be attached remotely at 6 locations', including Hamburg, Ess

Frankfurt and Linz (AuStria). The total number of terminals by the

end of 1974 will be 250, acid by mid-1975 it will be 267. The

a

principal lanuage used on the computer is APL.
.

. . .
.

4 When the project was initiated in 1569, with an IBM 360/50
.-.

.

computer,, the language used- was-Coursewriter. *AFL was first used in 4q,70

and-PIANIT in 19.72. When'the'authors have been free to choise theli .

6-
language,they have'usedAPL. This lafiguage gives far better r esponse

time than V,ANI/ or.Coursewriter and includes a compute mode. It is'arh-
.

ciliated that fox th

. i5r2APLx

mmediate future, all courseware will le implemented
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Projections for the further development of the present

:

facilities include the provision,, by 1976, of DEC 11/45 coFp ers at 10,/

remote centres. It fs intended that these will be used as local machias,

witb"backup from the central computer in Heidelberg. Primarily they

will be used for CAL but could also be used for administrative work-during

the night.
o

The present Siemens machine is dedicated to cm-- The IBM 370/155

is used almost entirely for.CAL but approximately 10 of its capacity

° I,/
is used for _administrative work at night, °

Possibilities for Cooperation
.,

.

f.t
S

. a ,

Possible e areas dooperation with this projct'relate to
:6 't .. ,A

the'
4 5- ,

computer languages, plan* for the organization'o- struction which', include
k

,

,, ,-.--

.

CAL, terminal q went and a network organization.

'Air ,At the present time, the project uses the language APL. This
.

.

. ,- language is also being used in severarCanadian centres and there are
.

possibilities for the exchange of programs and information.
Z

, i
. .

.4 However,although the Heidelberg-project is presently-committed,-,

, .

to the use Pf APL, there is no certainty that thAS-commitment will be
P ..-

..,
-

,carried into the indefinite fUtiure. ',Officials in`Bonn indicated that
,4

ir
i .

the decisi4p to'nseAPL had been made, on strictly pragmatic grounds,-

. i

There le, 'therefore, a-possibility that the-Heidelberg project.cbuld be

interested in the NRC language at a futurd date.

Progrnmi and procedures related to CAL for the handicapped,

1

. -fliand ys of introducing CAL.int4 curricula for the handicapped, could
0 , _ 1 b

probably forth a 'basis for cooperation between, the-Heidelberg project and

31
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4

the University of Calgary.. Both have a commitment to develop CAL for

this type of population, although the emphasis' at Calgary is more heavily

upon ,tbe retarded.

r

0

erg, projedt is potentially - interested special

purpose te nal equipment, such as that currently being developed at NRC,

and co probably benefit)substantially from the NRC work. At both=

centres, netw are being developed for CAL and it appears there will

inelAtably be-problems of common interest in this regard.

University of Freiburg =

The CAL facility at the University of Freiburg is dedicated to,

the development of instruction in matftematics and biology. It has been

active for four years and is funded by the federal goyernment to ope

into 1975, after wili h timedt is expected that the p2vv4iVes (Bre

will continue funding tI project.

Cprrent prOject staff include the following,pers

Dr. Gotwald, Project Direttor;

- J.-Ewen, Engineer;

,ate*

H.J. Hanke, Ph.D. in. Biology, with school teachi experience;

P2....iipota, -Engineering Physics degree, interest W la guage and

documentition;

- P. Schabolowski, .a Biologist with' tlaching experience; .

.

den
-\

- W. Geist, previous stut at Freiburg; teaching certificate, to

The above ptojeet staff are full -time to the project and

sufficient funds are available tp employ, seven more.; All salaries are

paid by the federal government project funds for CAL (CUU).

3.2-

T.
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ProfessOt,Heffner started the CAL project in the area of

genetics because computer simulated experiments were easily integrated

into the subject matter .4 CM. material now includes simulations as well

as some tutorial lessons. A catalog of programs is available from the

facility. Consideration is being given to some integration of courses

-between the university and local high schools in the areas of French,

German and bokology.

Currently, the computing

4004/151, which replaced a smaller

terminals are located locally, two

equipment consists of a Siemens

Siemens 4004/45 in March 1974. Fifteen

are located in a mathemaici building,

while two are located at a teacher training institution. Terminals are

of a Siemens type employing a complete typewr3per=like carriage system
- o ....

-,
hich loves across the page, One such terminal on.4,kte was modified for

.

the use of the APL character fonts. It appeartd that the terminal was
4

capable of about 20 cps. No video display terminals, such as those found

in Hannover, Bonn,Heidelberg, and Augsburg were in use. The printing

terminal was stated as costing about 15,000 DM: Two microfiche readers

`15 for viewing Of picture, wete available for use beside terminals. The

4

microfiche readers were manually positioned by t students as directed

by the CAL program.

ThisTroject spent some time, getting PLANK operational on

their facility.* Tri addition to the PLANIT language, BASIC, APL and FORTRAN

)were also avOlkable."

)

1
The Siemens 4064/151 being used entirely for CAL has the

following hardware chaiacteristics:

.36
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4
39# K core (plans.to go .to 512 K core)Pr

2. 4 alion character'drum storage
,.-,..:, ...

3. 81MillrOu character virtual memory systeM
-..

/

4. k 55 million character disk system-(rdisks accessed in two pairs)

A
The system rents at

"MN

,000 DM 'including terminals, or about $4.0,000

It was-reported that the hardware wasper month in Canadian b

very reliable with fewer thaNfour failures per month. The'hours of

oge-ration are'kfrom 8:00 a.m.,to 7:00 p.m., with other times not being

used because of the"extra rOtal charges which would be incurred to

Siemens. {This appeared to be the case as.. her installations also.)

Avideo display unit at*the operator's console noted sign-on and sign-off

a
activity of the terminals but there did not appear to be the necessary

A

software to interrogate the contents of the disk files. Performance

records of students as defined by PLANIT are,stored on disk and copied

once per week to ma netic tape,

Problems voic d by project staff indicated some difficulty in

communication between project members and acadec)taff members 9f the

university. Project staff members do not hold academic appointments to

the university. Problems were cited which are common to many CAL projects.

For example, there is,the problem of assuring adequate. communication

between project staff and university faculty regarding what topics should

he taught and how they should be taught. It was noted that a report

outlining some of the p"roblems of. bringing CAL into the university

environment was available.

:34
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CUU - Projekt Augsburg (CAL - Augsburg Project)

Project Organization

The project at the Ste. Anna Gymnasium in Augsburg, Bavaria,

is claimed to be'the first attempt in continental Europe to integrate CAL

into a school curriculum. The school has 1100 students ranging from 10 to

19 years of 4ge with CAL being used* all levels. The project stetted

,

in late 1970 with two leased 14nes to ari installation in Munich.. In,1972,,
r

a Siemens 4004/45 computer with 17 terminals was installed. CurrentlY,

there are c30 terminals composed of 29 mideb display units and one

printing terminal with six located remotely five in Augsburg andcone

about 35 south in Lansburg).

The pzojectAs federally funded until the end of 1975'wjten the
_

Bavar- ian State shoUld begin to suppoit the centre. The outlook among

' the staff was optimistic, with plans being Medefor a larger machine with

I-

s./

more language processors.

Dr. Keil is the priject leader and .his structured the staff

into three gioups." One-grau0s composed of Three data processing
*

specialists with one keypunch operator, one systems programmei,.two

instructional programmers and two machine operators supporting the

operats. One psychologist_ forms the other team atd,e curriculum group

I's composed of a variable number of teachers working on colfgware. The

teachers have course writing commitments which vary from teacher to teacher.

Usuallya teacher works on course authoring from two periods per'day to

full time. Also,sons work is done on a contract basis. Some courses

are beini,producedby teams and some by a single. instructor. Courseware is

.5
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coded-on forms, keypunched and hatch loaded to
,

a pre-processor which

produces an iintermediate language used by the LIDIA interpreter.

. --
Description/of Work'

Mathematics: At the sixth grade level, there are five class groups

operating with five intedaridn models. No evaluation results have been

obtained yet from this study. The integration of CAL is done on the

entire four-day class, week. The programs cover number theory, addition

and substraction of fractions, factoring, etc., ancLa number-of instruc-

strategies,,re employed,] including discovery learning. One groui

usgis 20 to 25 minutes of CAL then the rest of the period is used in group

work, While the comparison group tftlej5...ereup work, then CAL. Another,

group attends three group sessions, followed by one complete period with

CAL. Another gro as the teacher trying to integrate CAL in a voluntary

way a end of the:regular class.
f

s 0

At the seventh grade, students have CAL algebra for two hours per

week and two hours of geometry by conventional instruction.

At the tenth grade_level, a number of trigonometry programs
°

are available. The strategy is tieing changed fromvProgram to leatner-

)'

controlled, ,

4
Physics - Several introductory and simulation programs are available.

Chemistry - Work in this area appeared to be centered on the analysis

of materials.

Biology - There are sAerai analytic programs for biology dealing

with peptides and amino acids-

36
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English --A set of "short programs exist for teaching aspects of

grammar (e.g. negation,,interrogation and tense) to students aged 13 to

14 years old. Students at.the Gymnasium otmally take Latin, then .

English, then French or Greek. One student.h written programs

generate drills in Latin and German irregular verbs.

Evaluatiop - The staff psychologist, Dr. Karl( is mainly concerned

with measurement of a titudes. Re plans to use university students to

develop questionnaires for student and teacher use. The only results

reported were a general likin r CAL by students but the enthusiasm

forCAL decreased As the age of the 'student increased.

Systems - The systems group is mainly concerned with data collection

for feedback to teachers and course authors. Since the LIDIA system is

vendor supplied, it does not appear that users may alter the softWare.

A

Possible Cooperation

Several areas of possible cooperation between Canadian centres

zc

and the Augsburg project should be explored..

4

Papereconcerning formative and summative evaluatiort techniques.,
-

the types of data to be .collected and the data. analysis techniques *o be`
ti

employed Should be exchanged.

A de finite interest was expressed in-the techniq.

nation and diffusion and organize -tructures to facilitate these
, z___

-Opals. The major factors in this area are cultural, social, political

and economick-therefore, there may -be only academic inter--ii-in-exehanges
a

in this class of paper.

376
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urseware exchange seems possible. Coursewriter and CAN appear

the closest languages to LIDIA: From the Canadian viewpoint a

difficulty would seem to arise in using courseware xritten,in German.

It ispossible, however, ,that Canadian courseware could be used to

advantage in Germany beaduse of the English language reqUirement in German

schools.

4 -1

Research in learner and program-controlled CAL is of interest to

both German and Canadian groups. It appeared from the discussions that'

-both-countries-are moving towards the'production of learner-controlled-
. -

courseware, although there is little,empirical.data to justif this

approach.

. . ,
Throdgh the Data Process g Support Program of.2-ebe German

c
,...-a , ' t'----

Government, Major support is eitig provided for research-and development ---_.
.

, - ,I /'

pr9jects inrcbmputer -a ed.learning. The.program.appeare to'have'achieve4.,..' 4

..47

Z
.r...

/
," *'.5 , ..'.,

4 ^

.4.
.

.

' effective collab atiort-bet n federal and state gOvernmenfaand;-could

-4

/7.

Be closely amine in relation to Canad a ori,foi research and'.
../ .. .

r

deve pmept indAL because of the similar itt ilities
.

.

' r4 ,--

n the two cOuntrieq inspfar as scientific researc udeduca nn____
,..._._

concerned.
Ah

1
/10,. .., 7 ,. % -,/

Sev'eral/areas OtpossibleapeTation were identified duripg
0

the visit but any cooperative activity in hese areas would be primarily .4'

. concerned Wiith the, exchange of information in he form ,of papers,-.-c uter-
,

..._

-----.

6: .n. and possiSly uest workers., It was
.

teltthat at this time_ltis
. ,

-e,----
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not possible to defind a project to be undertaken jointly. Specific

V

areas in which an exchange of information would be of benefit are CAL. \

techniques.foi medical instruction and for instruction of the handicapped,

problems associated with-the introductioncof:CAL into exiating_syatems,
_. _

.., /. -.,-
------- i-0---

evaluation -and data anilySis-techniques, "kenefal'aysteili teehnkues including'

informa in on terminal hardware and programming languages for CAL. While

some exchange o courseware might take place, this would be limited by

the, language differen

Some difficulties the exchange of information arise from the

difference in language. Few tanadi: in the' CAL field have \fa working
I.

knowledge of German. Since most of.the German CAL workers have an/effective

command of English, a common language exists-for_exchange between CanadaA
and Germany. Howpver, very little of the_German CAL work isopubliihed---:_

in English or French, moist of it being published in-GerOtan. It is
0 O.

sug ed that the exchange of information between.ceti

ountries could neatly fatilitated if there,wepe availlh in Canada
,

ity for,ithe tra tion ,d disseminationI) Getalan,,CAL

two
o

a central

literature:
O
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